Differential effects of selective COX-2 inhibitors on cell cycle regulation and proliferation of glioblastoma cell lines.
It is well established that traditional NSAIDs, which inhibit cyclooxygenase (COX) 1 and COX-2, have the potential to reduce the risk of colorectal cancer. New generation COX inhibitors have been developed that selectively inhibit COX-2, which might cause less side effects while still retaining their therapeutic potential. As patients with brain tumors, such as glioblastoma, exhibit a very poor prognosis, we began to explore whether COX inhibitors could be useful for the treatment of this type of tumor. We found that celecoxib inhibited the proliferation of various glioblastoma cell lines in vitro much more potently than traditional NSAIDs. In addition, although several different selective COX-2 inhibitors potently reduced PGE2 levels in these cells, none of them exerted anti-proliferative effects that were comparable to celecoxib. The addition of external PGE2 to celecoxib-treated cells did not restore proliferation, indicating that growth inhibition by celecoxib was not mediated via the blockage of PGE2 production. In an effort to determine the underlying molecular processes that might mediate celecoxib's potent anti-proliferative effects, we found a loss of the activity of cyclin-dependent kinases, the essential regulators of cell proliferation, which was due to the transcriptional downregulation of cyclin A and cyclin B expression. Taken together, our results show that celecoxib exerts COX-2-independent anti-proliferative effects on glioblastoma cell growth, which are more potent than those of other selective COX-2 inhibitors or traditional NSAIDs, and which are mediated via the transcriptional inhibition of two essential components of the cell cycle machinery, cyclin A and cyclin B.